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EDITORIAL 


Do you always ignore page 1 and its list 
of committee members names? Or do you just 
wonder who they are and what they do. Well, 
as you have probably realised, a11 of them 
spend a fmir percentage of their time working 
for B.A.T.C. for FREE! Mad, aren't they? 


Any organisation, even one as small as 
B.A.T.C., must have some form of direction and 
this function is fulfilled for us by the comm- 
ittee which holds itself as representative of 
the entire membership of the Club. This last 
fact meand that it is a large body of men - it 
could be bigger; but it meets regularly and 
decides on Club policy, action, recruiting and 
a whole host of other details necessary to the 
well-being of the Club. Some members hold 
defined posts, such as Secretary and Treasurer; 
but most are committee members with no fixed 
brief, ready to do any work the Club may wish, 
such as negotiating with MinPostel over license 
conditions, organising an exhibition, writing 
material for publication, answering members 
letters and problems - there's so many things 
to dot 


Every aiternate year at the Club Convention 
some committee members resign and new ones are 
elected. So next year, think vhether you would 
like to give the Club some of your time = or 
whether you would just like to feel grateful to 
those others who have done. Anyway, give them 
all your support - they need it! 


EKave you been following the video cassette 
revolution? Next year Phillips will introduce 
@ new domestic cassette VIR machine whose price 
should be such as to make anyone who can afford 
a second-hand tv set want to rush out and buy 


The buyer of home VTR equipment will first 
want to study the market and decide which system 
he wishes to buy, and how much to pay for it. 
THAT is where the problem starte! 


There's Cartrivision at £300, Videocassette 
at £200, Videodise at £100, there's the Nord 
Mende Super 8 system for £250, Selectavision for 
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£200, Inatavideo for £100, the KVR Teleplayer 
for £350 and the VOR using a Phillips cussette 


at £250 and more and more and moresese 


Just a lot of names, so what do they mean 
in terms of systems? Some sre just telecine 
machines using a flying spot scanner and a err- 
tridge of film ueually Super Smm, and offering 
Playback facilities only. Vidicord ani EVP 
are examples of this typo. 


, 


A more interesting group use 4 inch or | 
inch tape cassettes in helical scan mnchines, 
and can thus offer both record and replay 
facilities, The cassettes are expensive of 
course, but can be used again and again, un- 
like the film version. [Examples of thic sys- 
tem are Phillips VCR and Sony. 


Some other oystems use cheup recording 
materials, but this results in a playback fac- 
ility only in the home. Selectavision makes 
use of plastic coated ribbon; Videodise uses 
dises made of foil coated plastic; there are 
others of which we have very few details at 
present. In fact we have few detcils about 
systems in general at the moment but in about 
@ year the sheps should be full of machines 
and it is because of this that we have given 
this brief summary of the situation. 


THE EDITOR. 


Converting a 
Amateur TV Reception. 


The main type of tuner still available on 
the surplus market is the 3-band, transistor- 
ised quarter wave line type. These tuners 
contain four transistors and can be made to 
cover 144MHz and 70MHz as well as the 432MHz 
band. They are "wide band" converters and are 
thus not really suitable for AM communication 
working, though they make a good start for 
Fleme 

Referring to Fig. 1, the following pro- 
cedure will convert the tuner. 

a) Adjust all trimmers to maximum with the 
exception of the one marked * which should 

be left alone 

b) Fix a 1.3 - 2.2 pF ceramic capacitor half 
way up the line (as shown) using the 
shortest possible wires. 

¢) Change the 0.65 pl capacitar which goes 
through the screen at B to 1.0 pF. 


It is now necessary to add biassing cir- 
cuitry, and this is shown in Fig. 2. The dotted 
circle indicates that some tuners have a further 
feed-through at this point, but for our purposes 
this is ignored. After adding the biassing 
components, the power should be applied and a 
check made of the current consumption, which 
should be & = 10 mA at 9 volts. Any great dev- 
iation from this indicates a fault. With this 
type of tuner any fault can normally be seen, 
e.g. & broken lead. If all is correct, pro- 
ceed as followss 
Connect the I.F. output of the convertor to a 


Transistorised TV 


I.F. out. 


Tuner for 7VOcm 
by GS3ZUL 


Fix 1.8 - 2.2pF half 
way down line with 


VERY SHORT LEADS. 


FIGURE 1 


UHF input. 


VHF input. 


I.F. out 


Top view of convertor 


tv receiver input socket and tune the set to 
channel 1, (Check that the set has coils for 
this channel). Adjust the I.F. output coil of 
the convertor to suit channel 1 by peaking for 
maximum noise output. Finally, a 70 cm signal 
(from some nearby cooperative /T amateur) 
should be tuned in and all the trimmers read- 


justed for optimum performance. 


FIGURE 2 Side view of convertor. 


(see text) 


+9/12v 


NOTE: negative earth 


A TRANSISTOR 
MONITOR 


Martin Allard G6AEM'T 


During @ recent light-hearted ty dx-pedi- 
tion around the Midlands and Wales, with a com- 
plete tv station in the back of a Mini, consid- 
erable interest was shown by a number of people 
whom I visited in my homebuilt 12 volt 625 line 
monitor. Very few people seem interested in 
building monitors these days, but this may be 
due to a lack of designs. In view of the curr- 
ent upsurge in interest in portable amateur tv, 
there must be come who feel that this exercise 


is worth while, so I present my own design hero. 


I feel I have acheived suprisingly good 
resulte at a fraction of the price of any 
commercial portable tv set, and have hit no 
major snags at all in the process. Most of it 
is denigned not so much for economy of comp- 


onents, as to be easy to get going. 


The sonitor uses a 21cm tube type AW21-11 
with scan coils and line output transformer 
from a Perdio 405 line portable set. This 
1.Oepet. has recently been available at a sur- 
plus price of 37}p (J. Birkett). 


Designed exclusively for 625 lines, the 
monitor has separate line output and e.h.t. 
stages. This would not be essential for a 405 
line version. Back-porch clamping is provided 
and the overall resolution on 625 lines is 
primarily limited by the spot size of the c.r.t. 
The dimensions of the aluminium cases are 
23 x 16 x 23cm. and the total consumption from 


a 12 volt battery is 1.2 amps, 


4\2v in 


The line driver transformer uses a LA2503 
pot core with a 200 turns 38 s.weg. primary and 
50 plus 50 secondary windings. The l.o.pet. 
tuning coil for 625 lines is 60 turns of 26 s.w.r. 
wire on an Smm former with slug, and is adjusted 
for maximum e.h.t. voltage. The width control 
is 25 turns of 18 s.w.g. on an Smm former with 
Slug, and linearity correction, which was not 
essential on the prototype, may be provided by 
a small magnet positioned near it. The de 


connection of the line coils simplifies cireult 
design, and is easily offaet by the centering; 
magnets. 
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Syne Cirevits arine 


Most small audio transformers will perform 
man Vox in the field oscillator circuit, although the 
inductance will affect flyback time. The ratio 
is about 3:1. The sync separator is somewhat 
complex, but has good performance on varying 
Signals in the presence of noise and subcarrier. 
The supply regulator is not vital for the normal 
range of car battery voltage, but is of course 


needed for mains operation. 
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A COLOUR VIDEO 


Nigel Walker GGADK'T 


The transmitter is very likely to be the 
main source of distortion in any television 
system, and now that colour is here, the effects 
of any distortion are going to be much more 
severe than in the past. A form which affects 
both monochrome and colour is lack of band- 
width; however, it can be seen that this is going 
to have a much more significant effect on colour 
transmissions than on monochrome, in fact it 


could go un-noticed in the latter. 


Unfortunately, we now come up against many 
conflicting requirements. For instance, high 
efficiency people like to use high Q cavities 
which will naturally restrict the bandwidth of 
the transmissions - 50, sorry, no cavities! 

The only answer is to use (relatively) Low Q 
lines; but if you are using a 6 - 40 or a 
3 — 20 you will be using lines anyway. 

My transmitter uses a pair of 4CX250B's in 
an ordinary push-pull arrangement using quarter- 
wave lines. The bandwidth restricting element 
now is the loading that the P.A. grid circuit 
has on the modulator, this also giving rise to 
chrominance/luminance crosstalk. This can be 
VERY severe if you are not careful, the effect 
being that the chrominance signal tends to get 
converted into luminance levels due to the 
grid rectification of the P.A. This obviously 
results in incorrect luminance, as well as 


insufficient colour. 


MODULATOR 


Although I am a great believer in transis- 
tors, I felt that valves would provide a much 
more economical solution to the problem. Acc- 
ordingly, the output stage of my modulator 
uses a pair of 6CH6 valves in parallel to form 
a cathode follower of siutably low output im- 
pedance. In the grid circuit there is a clamp 
which sets the de level of the video waveform 
so that it can be directly coupled to the grids 
of the P.A. The signal is, in fact, clamped to 
Sync-bottoms as this overcomes simply the pro- 
biem of gating out the burst from the back porch. 


GIRCUIT DESCRIPTION 


TR1 = TR4 form a voltage amplifier; TR4 
should be mounted on a 24sq.cm. heat sink. 
VR1 should be set so that the de on TR4 collec- 
tor is 180 volts. 


TR5 - TR3 form a sync separator, TRI and 
V3 being the clamp pulse generator. It must 
be stressed that decoupling of all supplies 
is even more important for colour than mono- 
chrome, as the subcarrier can so easily be 
lost. An oscilloscope can be very usefully 
used to check for spurious signals appearing 
on the supply rails. Use discs in parallel 
with electrolytics as decouplers - but do 
make sure that they do not form tuned cir- 
cuits! Do not forget to decouple the e«h.t. 
feed to the P.A., as subcarrier can easily 


get lost down this route. 


This modulator was designed to give both 
a linear frequency response and a linear trans- 
fer function. It was intended that any equal- 
isation and linearity correction would be acc- 
omsplished in a separate unit, and this would 


normally be on the input to the modulator 


have been carried out between this 


station and G6AEM/T, a distance of 23 miles. 


SLOW SCAN NEWS 


In SSTV News last time we printed a 
photograph from W4MS of signals received from 
G5ZT, Harold Jones of Plymouth, together with 


a few notes on Harolds' contacts. 


'2T has now sent a complete log of 


his contacts over the period 23rd April to 10th 


June, and I wish we had the space to print it 


alli Almost every day produced a string of con- 


tacts, some a very large number indeed. Such 
as the 26th May with 14 two-way contacts with 
the U.S.A. And the 23rd June which reads:~- 


VK6ES 14MHz 2-way QSO (40 mins) 
I1icFr 14MHz 2-way Q8o 
W3KAU 14MHe 2-way Qso 
WAGRNG 14MHs 2-way QSO 
WOEWC 14M 2-way QsoO 
WAOVZF 44MHz 2-way Qso 
K5MVP 14MAz 2-way QSO 
KOBTU TAMHe 2-way 980 
KL7DRZ 44MBz 2-way QSO0 
svocG 14éE 2-way Q50 


And some people say sstw will not catch onl 


Transmitting colour bers, and viewing on a 
colour monitor, no distortions were visible at 
all. On the ‘scope however, very slight chrom- 
inance/luminance crosstalk was observed, but 
not enough to worry the user, who is quit> sat- 


isfied with the unit, 
G6ADK/T will be starting 4 series of art- 


icles on colour television for amateurs in the 


next issue of C Q = T V dated February 1972 


SZOCG's daughter 


10 roe 


s niece 


The lerge photograph shows the 


helf are the Robot camera 


ww, left to right, are 


a 


99 transmitter/receiver. 


s contacts have been made with 


Singapore, New Zealand and U.S.A. as well as 
the nearer European countries. Some of the 
sniller photographs printed here show the 


picture quality received. 


larold claims are 


on 21MiHz, and 


’ 


comment is "Having a 


Harol 
wonderful time working satv stations, there's 


no artage of contacts. I foresee a wonderful 


Anyone else going to join in? 


SM4ANM received on T4Milz 


A UHF 


VIDEO 


ows tyer cesses MIOCQDULATOR 


The object of the unit described here ia 
to enable a camera, or other source of stand- 
ard yideo waveform, to be fed into a standard 
uhf television receiver via the aerial socket, 
with no modifications to the set being necess- 
ary. In particular it enables rented colour 
tv sets to be used for amateur experiments 


without internal connection. 


Voltage Levels 

The video input is for one volt peak to peak 
and can be terminated or bridged, although the 
modulator was designed with termination in mind. 
There is sufficient gain margin to accomodate 


levels less than this. 


The output level is more than sufficient to feed 
several tv sets, but it can be reduced without 
affecting modulation performance by detuning the 


drive. 


The voltage rail is 12 volts, chosen as it is 
compatible for most transistor circuits and most 


convenient for portable operation, 


Cirouit 

The basic modulating element is a P-{-N diode, 
whose rf conductance depends on its forward 
current. It is arranged as a series element, 
controlling the rf fed from a crystal controlled 


oscillator chain. 


‘he video signal is amplified by transistors 11 
T2 and T3. As the diode has a logarithmic char- 


acteristic, T3 is arranged to give an anti-log 
one, and to provide constant current drive to 
the P-i-N device. The peak voltage developed 
across R12 is proportional to the peak sync am- 
plitude ef the carrier and is maitained constant 
by rectifying the peaks with D1 and using the 


resulting de for biasing T). 


C2 provides a measure of high frequency compen- 
sation, but may not be necessary depending on 
the transistors used. It is important to keep 
the stray capacitance at T3 collector as low os 
possible and to this end C5 and C6 are made as 


Small as possible. 


Oscillator Section 

This is conventional enough and an LC oscillator 
could perhaps be substituted. The circuit feeds 
the rf across R13, whose purpose is to : tabilise 


the impedance presented at that point, 


With the appropriate neutralisation coil (15) 
there is no reason why the modulator should not 
be used down to the VHF channels. The oscilla- 
tor section should be tuned for maximum output 
by monitoring the voltage across R19, R20, and 
R21 or at rf on the output frequency. 


Results 


With the gain correctly set (just so far up that) 
peak white crushing does not occur) the pictures 
on closed circuit and through the modulator were 


virtually indistinguishable. The only notice- 


yost- Joss 
We 


Aerial 


(or Rec 7) 


MODULATOR 


625 domestic 
PAL receiver. 


TEST SET UP 
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able was a elight increase of saturation with 
PAL colour pictures. The 6Mliz intercarrier sound 


was somewhat reduced, but this was due to the 


al 


eff-—sir source having good 6Mim rejection! 
Construction 

The whole modulater ie built into a tobacco tin 
with a dividing screen across the centre parallel 
to the Long side. The oscillator is built into 
one half and the video amplifier and diode (sep- 
arated by another screen) in the other. In the 
prototype Belling Lee coaxial connectors vere 
used, and a preset sultiturn pot was the gain 


control. 


Coil Dats 


Coil Turns Swe 1-D. (mm) length(mm) ‘np 


“1 g 26 ? Cow. 4 
i2 “ 20 6 5 1z 
LS 2 20 é 44 i 
TH 18 see diagram below 

L5 63 28 4 7 

RFC 23 26 on FX1115 former. 


CIRCUIT 


Parts List 


M% 


T2 Bey89 could be vhf npn silicon 
MBOK13 «=could be vhf pnp silicon 
BFI15 could be vhf npm silicon 
T1848 could be vhf npn silicon 
BF173 could be vhf npn silicon 
AF239 could be uhf pnp germanium 


OAL? could be gold bonded german- 
ium 
5082-3039 could be any P=i-N diode 
with small carrier 
lifetise less than 
1VOOnSec 


VIDEO AMPLIFICATION 
J. Lawrence GW6JGA'T 


NOTEBOOK NoS 


In ATV equipment, video frequency ampli- 
fication generally creates the greatest probl- 
ems. Here is & simple, and well tried com- 
ercially, two transistor video amplifier cir- 
cuit which has @ medium input impedance, around 


SK ohm and very low output impedance. 


The cirouit has the two transistors conn- 
ected in cascade with series voltage feedback 


applied. The basic circuit is shown in Fig. 1. 


For amall values of voltage gain around 
X10 or so, the actual gain in almost independant 
of transistor characteristics nad is very nearly 


equal to R2 + RB 
RB. 


The negative supply is usually fed from the 
negative supply rail through a suitable resistor 
R& the value of which determines the operating 
current of VT2. This is in addition to the 


14 


gein determining resistors R2 and R% and is 
therefore decoupled for all operating frequen- 
cies by C1. 


The pain can be made adjustable if desired 
by including a variablw resistor to adjust the 


ratio of the feedback resistors. 


Almost any sanll cignel HF transistors 
will work in the circuit but idenlly they 
should hove a high cut-off frequency, reason- 
ably hich current gain and low output cupaci- 


tance. 


In deciding on circuit values, the value 
of 83 should lie between about 22 ohms and 100 
ohms and the value of #2 chosen to suit the 


gain required. 


The operating current for V2 1s determin- 
ed primarily by R2 + R%3 + R4 and for a -12 volt 
supply this is given approximately by: 

12000 
R2+RSeR4 


millianps. 


input 


Fig.3. Video head amplitier 


Typical values lie between 2.2Kohma (about 
SmA} and 470 ohmo (about 20mA), The higher 
current is required, for example, when an oute 
put stage is required to drive a 1 volt p-p 
video signal into 75 ohms. 


The operating current for VT1 is determined 
partly by 81 and typical] values are tKohm 
(©.6mA) to 220 ohms (mA). When used ss a head 
amplifier and low noise operation is required, 

@ low operating current should be chosen. 


In & practical circuit the bandwidth may 
extend to 15MHz or so and sometimes it may bo 
necessary to include stopper resistors in each 
base circuit to restrict the maximum high fre- 
quency response and eliminate possible para- 
Sitic oscillation. 


The circuit in Pig 2 is a typical arrange- 
ment for a video output or distribution ampli- 
fier feeding into a 75 ohm terminated line. 


The stopper resistors are included in the 
circuit diagram, but may not be necessary in 


every case. 


A typical circuit for a vidicon head amp- 
lifier is shown in Fig 3. The first pair of 
transistors are run at low current, where the 
signal amplitude is low and low noise per- 
formance is important. The second pair are run 
at higher current to provide a normal level ovt- 
put signal. The two stages are coupled together 
through a single transistor amplifier which 
provides high frequency peaking and control of 
the overall gain. 
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THE CQ:TV SPG 


A TRIPLE STANDARD MONOCHROME SPG using TTL. 


by A.W. Critchley Dip El, C Eng, 


MIERE. Part 2. 


CONSTRUCTION, adding COLOUR PULSES and GENLOCK, 


At the time of writing spproximately 10 of these 
SPGe have been constructed in one form or ahother. 
All have worked in a satisfactory manner but some 
pointe haves been noted about the performanca and also 
sore errora have been found in the firet part of this 
two-part article. ‘The srrora will be denlt with first, 


Errors in Part 2, Og-TV 75 


Page 3 — ‘see figure 4D’ ahcould be 4C, In the second 
line from the end of the gage — figure 4 should be 47, 


Page 4, line 6 — figure 48 should be 4D. Jn the last 
two patagraphe —- pin 9 should be pin 12. Pigure 1, 
the arrow ta pin L (ty 810) ahold be to pin H. 


Puce 6 — Pigure 4 = delete 'Picld Blanking #2 stage 
SLOAQ’ from M and W and sutetitate "NTA pin 12'. 

Delete ‘This waveform .....counter)' from M and add 
le counter on short Field Blanking only’ on HN. 


‘ . 
slay 


Page § — Simplification, paragraph 3 - RT and 8 should 
be 7 and &. 


Page 9 - Figure 7, #2 N&R should be NSA. Settinge-up, 
delete item 7. Note that the eetting-up ta given for 


only. 


Paseo 10 - B17 should be 3.9% only. 
Modifications 


The first change ie made to improve the range of 
the Nqualising Pulses control — 218 should be reduced 
te 3.9 m&. 


The syotem of adding the colour pulses has been 
changed with the result that C13 is no longer necessary. 


Certain resistora may, or may not, be ossential ss 
they are included to enwure quiescent hiaseing. These 
are RS,27,28,30,31,32 ond 43. 


Line Ident 


The Line Ident bietable N1OQA is fed from a source 
which ie 4,7 us teo acon due to an overnight during the 
deaign of the SPG. It ahould of course he timed at the 
lending-edge of Line Sync. Rowever, thia particular 


timing is not availeble at line frequency. 


The cireuit should therefore be modified on shown 
in the diagram. Thie modifieation uses the twiceline 
frequency pulees from the Brotd-pulse generator NP 
Q-output to trigger the bintable on the negative-going 
trsiling edges. Here, the julees have the correct 


timing. Unfortunately, they are at twice tha line 

frequency. 

Line Ident Modifiestion The J and K-inpute of 
niae@ the bistable have %& 


to gute the bhetable 
on alternate trigger pulses. 
Thin ia most easily dome by 
using the divide-by-two 
interince—biatable output 

at line frequency frou } 


Since the bietshle « 
not clock if both J and K 
ure low, this given « oimple 
tiothed of performing the 
nl fl fl2er fl fl gating because the J and & 
inpute are together made 
high and low on ai ternate 


bed | l J ur l J lines. 


The bistable output 


LL ure, frequency is therefore at 
p Ly hal! of line frequency as 
A-oY LE. requireds it in alao at 


the correct timing. 


The modification to the printed circuit bonm is 
basically #imple b feed from N2Q is already 
nearty and N13 is also adjacent, The problem iq that 
the J and E inpute are joined up to the +5-volt rail. 
The track shown in figure 11 ia not modified in tis way. 


A furthur modification which might be useful in the 

future for colour genlocking im to connest N1OA pin 2 

te the plug pin 7 (whera C13 was) and to add «@ lim 
resistor to +5-volts, This will enable the phase of 
the Line Ident to be corrected if necassary to suit 4 
four-Tield sequence ef pulses which occprs due to the 
use of the PAL syetem. It may slso be necessary ta 
change the input phase to the J and EK inpute from the 
Q-fead to the Q-feed of N130 instead, Altematively 
the output of NLOA could be from the J-output. 


Phsse-modulstion 


A elight modification to the SPG te cure a bit 
of phase-moduintion is desirable though not essential. 
Thi2 shows aa a line-timing error ias Zor the 
duration of the FMicld Driveperiod followed by another 
opposite error, This 'kink' ds shown in figure 1 
Which depicts the Camposite Sync signal as digplayed 
on @ ploturs monitor with a half=ecan delay in each 
direction. The maximum amount of error ie 1.5ys8, 
Whilet this dont not cause any vieible trouble on oa 
bicture it might a5 well be eliminsied an «& single 
resistor will curs it! 


Fig 1. Phase modulation of tines (Exaggerated) 
' 


Numbers Ate LINE NUMmBeeS 
For 625, 


The caune of the trouble is that the mester osc- 
Sllator is In the same packuge as the Pielc Drive 
WaND-gate and whan the latter turns on it changea the 
supply Voltage to the oscillator which changes it's 
frequency. When the ficid pericd is over the 
oscillater frequency returns to normal. It is this 
change and return whieh giver rise to the kink. 
Fortunately the curs ie very @imple - introduce an 
cppeulte effect from tha same source to cause cancell- 


atien. A 3JOOK resistor (R44) from N1B pin 12 to 
Wis pin 6 is required. Figure 2 shows the corrected 
recult. 
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Externs) Oscillator 


The use of an external oscilletor instead of the 
internal one is catered for in this SPO. Putting an 
sarth onte pin 1 of the plug will cause the internal 
osciliator to stop. An external source can then be 
fod in via pin 3 to the Schmitt-trigger input of the 
Brozd—pulee monoatablie N3}. This source must be from 
40.8 to +1.5 volte minimum. It should preferably be 
from a TTL gate, although the risetime in not critical. 
A positive-golng edge iu required at 1 Ki) impedance. 


Internsi Cecilintor 


The internal oscillator frequency should be set 
to 31.25 KHe on 625 (31.5 KHz on 525) by means of B34 
when VR1 is central. The 405 frequency should then 
be within the range of VR1 when C} and C4 are added. 
If not, then 04 will hava to be altered. 


Incidentally, if R11 is omitted the 405 line- 
Gelay becomes 6 pa and the Pront Porch 3.4 ps. This 
ie rather large but may be acceptable in order to 
save a awitch pole. 


Second Counter 

The feedback resistors R25 and R26 are only 
470 01 whereas the feedback resistora in the Main 
Counter are 1M. This is necossary because of the 


0.6 volt drop of the diodes D13 and D14 which form an 
AND-gate, 


Use on 625 only 

If the mlti-standard facility ia not to be used 
thenthe SPS can be considerably simplified ty the 
omission of several ents, These, and other 
neceooary modificationa are linted below. 


Delete Sl, N9, all diodes, C3, C4, Bll, R19 to 27, 
B30 to 34, 


Replace R20, R23, R33 and R34 by Links, 

Ensure that R15, B21, R22 and E 24 are not linked. 

Tranofer the field-group clock, which goes to N12 
pins 1 and 5 and N13 pin 1, from 89 pin 11 to W5 pin 
hn. 

Link pins J and L only. 
All the counters should now count by 5. 
For 525 only 

It is not possible to dispense with N9 unless 

the arrangement of figure 7 (CQ-TV 75 page 9) is used. 
The details given here are not for figure 7, but are 
for use with the printed circuit board whose details 
are given later in this artiole. 


Delete Sl, all diodes, 03, 04, R11, R19 to 27, R30 
to 34. 


Replace #19, R21, R23, R33 and R34 by links. 
Ensure that H20, R22 and R24 are not linked. 
Join W9 pine i2 snd 2 to pin 6. 
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Link pins J and L only. 


The counters N5 to N9 should now count by 3,7,5,5 & 6 
respectively. 


For 405 use only (Version with Bqualizing pulses 


Delete 81, all diodes except D13 snd D14, Ri9 to 
24, R30 to 34. 


Replace R19, R22, B24, R33 and R34 by Links, 
Ensure that R20, R21 and R23 sre not liriked. 
Join pins 4 and B, A and C, J and L only. 


The counters N5 to N9 should now count by 3,5,3,9 & 8 
respectively. 


405 U.K. version (i.e, BBO/TTA) 


Repeat the modifications as for 405 with equal- 
ising pulses, but link pin L to K inetead of tod. 
Also, do not replace R33 and R34 by links. D15 and 
D16 should be replaced by 1 Ki) resistore and pin E 
joined to pin D in order to bias N1A pins 1 and 2, 
However, it is not essential to do this. Instead, 
N1A pins 1 and 2 could be linked to NIA pins 4 and 5. 
They could be left open-circuit too with ne harmful 
effects. If the SPG is not being made on the printed 
elrouit board described later, then 5 rearrangement of 
N12 and N13 could also save an IC, since N12B and N13A 
do not contribute anything on 405 UK. 


Standards Switch wiring. 


Fig 3. Standards Switeh-Circvit 


NOTE, THE BAN oF comTACTS OPfosTE To THE HAMELE Moves 
WHE THE SwurTeH IS OPERATED 


If the milti-standard version is to be built then 
the standards switch ls required to be a 3-way, 4—pole 
type. A miniature lever-key type is perhaps the most 
convenient and the connections are shown for such 4 
switch. Note that the bank of contacts opposite to 
the direction of handle movement is the one changed by 
the movement. 


Fig 5._ Standards Switth Mounting Brakket (net to seate) 
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Adding Colour pulses, 
Line Ident 


Thie is slready generated in the SPG but may need 
to be retimed as mentioned earlier. 1+ needs oniy an 
output stage to complete it. This is shown in figure 


Fig G_ Line Ident Output. 
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Burst Gate 


it was originally intended te use the feed of 
sawtooth via Cli from the Line Blanking monestable to 
drive another monostable on its schmitt-trigger input 
in a similar manner to N3 in order to obtain the Burst 
Gate pulse. However, whilst this did work, it waa 
found to be unstable as the sawtooth waveform at the 
required time. is of a low slope. Consequently, large 
changes of delay timing are brought about by small 
voltage changes, This was considered to be unsatis—- 
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factory and a second monostable wae added to provide 
the necessary delay. The inherent poor stability of 
¢+hia monéstatle is minimised by making its period as 
short as possible. This is achieved by using the 
trailing-edge of Line Sync as the trigger so thet the 
delay is only 0.9 ys. ‘the output of this monostable 
triggers the second one which produ¢es the pulae of 
2.25 pe forming the Burst Gate pulse. 


Simple field-period blanking is employed to 
remove the twice-line pulses from the output by 
using Field Drive as the blanking pulse, 


This simple 7# lines blanking does not match up 
the professional system using 'Bruch' blanking of 9 
lines per field period (625 PAL). Im this system 
the J-lines period is moved around over « four-field 
sequence to ensure that the receiver sub-carrier 
oscillator always starts with a constant phase after 
each field stoppage. The reason for this is that it 
prevents colour distortions occurring at the top of 
the picture whilst the oscillator readjusts its phase. 
For amateur uee this is rather 4 refinement. In any 
case suitably timed pulses are not available in the 
SPG. The $25 lines system does not use this form of 
Burst Gate blanking anyway. 


Fig 7 Burst Gate System 


The Line Ident pulse is normally generated at 
l-volt pp amplitude rather than at the 2-volte of the 


other SPG pulses. Quite why thie is so is rather 
obscura but it seems to be because tha waveform is @ 
squarewave and therefore requires a lot of driving 
power. For amateur use thia is another un-necessary 
jefinement, but figure 6 shows a method of obtaining 
the l-volt Line Ident pulse. 


Subsarrier 


This is not normally generated by the SPO and so 
no provision ia made for it in this 5PG. 


The usual system is for the sut-carrier oscillator 
frequency to be divided-down to the twice-line frequency 
by a chain of bistables. However, this is not so 
simple as it may aeem, because the relationship between 
the two frequencies involves a fractional number. Yor 
amateur use, therefore, this complication can be 
avoided by using a free-running cry2tal oscillator. 

The subcarrier patterning at the receiver will probably 
be no greater than the usual amount of ‘hash’ observed 
on low-strength signals. 


For those who want to experiment with a counter 
chain the relevant relationships are given. Figures 
8,9 and 10 show possible methods for both 525 NTSC and 


625 PAL systems. 


The subject of Subcarrier to twice-line counting 
will be the basis of a future article. 


Fig 8. Counting Subcarrrer down to 2ur - S25 NTS 
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Construction of the SPG using a printed circuit board 


Figure 1l shows the track side of the printed 
circuit designed by the suthor, whilst figure 12 shows 
the component side layout. The board is intended to 
fit into either a 54 inches high ISEP rack-mounting 
frame or an Eddystone diecast box some 7 inches by 
4é inches. In the case of the latter, six small 
portions of the board have to be filed away and the 
board comnections made via pins instead of a plug. 
The standards switch bracket is no longer necessary 
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either as the box can support the switch. Positions 
of suitable mounting holes for a box version are left 
to the constructor. 


Assembly commences with the pins for the links 
and with any other mechanical cperations that are te 
be performed; «.g. the board may need trimming to Size 
with & file for the ISEP version. 


The firat component that should be fixed is the 
33-way plug. 


Next fit the integrated cireuits being sure to 
place the indexing mark nesr to the dot in the track 
for each device. Make sure that the leads are not 
doubled under the package by 'rolling! the I¢ into 
Place pin-by-pin in psirs. 


The diodes should be fitted nex -— osrefully 
noting their polaritiss, 


Cspscitors, yariable resistors and fixed resistors 
should then be added - in that order. 


Finally, add the links, It is easiest to te 
methodical about this by doing first the earth links 
in black wire, thenthe +5 volts links in red and finally 
all the other links in turn in other colours. There 
sre rather a lot of links because the board was made 
Single-sided to keep the cost down to minimum. 


Carefully check over everything on the board for 
correct polarity, good joints and jack of solder 
tridges between pins, etc. 


The standards changing switch should then be 
wired up and mounted on a bracket ae required. (fig.5) 


Externally link pins 9 and 27 of the plug for 
the +5 volte feed and set all pote to the centres of 
their travela, 


a Supplying 350 mA of +5 volts should now cause the 
SPG to work and it may be set up ae in table 1 on page 
xa of CQ-TY 75 Refer also to page 9 of the same 
ague, 


Note. This board is not intended te be suitable 
for the shortened Blanking Version tut may be adapted 
by suitable linking 


Qutput Stages 


The pulse outputs of this SPG are of a low 
impedance and sre designed to provide 2-vdlt pulses 
into 7502. However, they are not short-circuit proof. 
The ICs will handle a short-circuit for quite a long 
time if the ambient temperature is not too great, but 
to be on the safe aide a transistor buffer stage could 
be added to each output. 


4 suitable circuit is that shown in CQ-TV 73 page 
6, in the article by D.R.Taylor, This does, hawever, 
invert thea waveform and so a further invertor is needed 
before the transistor. This ¢an conveniently be an 
iC invertor, Not all the SPG outputs need these extra 
invertors 38 some slready have inverting stages which 
can simply te bypassed. 


The possibility of short—-circuits has nct yet 
prs found to be a problem with the SP3, but you never 
NOW ~ssececes 


Power Supply 


Two circuits are given for power supnrly 
Fegulators suitatie for use with the SPO and the 
additional circuitry. The first one, in fig 24, 
is based on the one given in CQ-TV 73 page 6 in an 
article ty D.R.'Taylor, This has & form of overload 
proteation in the series resistor but the inclusion 
of this resistor gives poorer voltege regulation. 


A more sophisticated circuit iw ahown in fig 14 
and this does not have a Seriag resistor. The 
reguister transistor thus has to dissipate more 
heat, tut thie is still well within ite ratings. 


Figi3 Simple Sy Supply Requlator 
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The cireult consista of four parte. The firet 
is a constant-ourrent source consisting of DL,D?,R1, 
R2 and VTl whien forms the collector Load of the 
second part, the voltage-comparator transistor VT2. 
This compares a sample of the output voltage via 
VR1 with the reference voliage across ZD1. 2D} and 
D4 are included to improve the temperature stability 
of the comparator, ‘They can be omitted and Ré as 
well if a 27M) resistor ie substituted for the lot. 
The third part is the series regulator proper and 
consiats of a Darlington—pair VTS and 4. Shart— 
circuit and overload—-proteotion are provided by R4 
and Y%5, These can be omitted If desired. 2 
tives 650 mA shortecipoult current. 


The regulator can be fed from 6 bo 24 vol tu 
with s 1% change in output voltage. Similarly 
the lead can te fram O to d Amp with only a2 
change of voltage. The 2N3055 met have a heat 
sink of some 10 square inches of aluminium or so. 
The SPG box is suitable but will cause oec(llator 
drift to some extent. ‘The yoltsgs source may be 
a car battery,or a transformer and tridge-rectifier 
as in fig 15. ‘The capacitor should be lere’e. 


Fiqgi4 5v Regulater for SP. Fak OveRioAG 
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Fig 16 Power Supply Source 
See tent 
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The current required by the SRG is about 350 mA 
With snother 150 mA or 80 for the additional circuitry. 
The transformer is therefore requirad to give 9 volts 
d.c, at 500 mA. Sincs thie ia wot a common transformer 
rating it may be s@ well to use & 6.3 volt 14 Amp 
Winding as the teht loading will cause the voltage 
to be about 9 volte dc, Otherwise a 12-yolt, + Amp 
winding sholtld be used. The regulator may ba run 
from 4 12-volt cer battery (negative earth), 


TENLOCK NTT 


Whet is genlock? It is a mathod of locking an 
SPS to an eaxternal source of video by means of tha 
synchronising pulees on thet video so that the local 
and the remote pictures may be superimposed or faded, 


The local and remote line and field frequencies 
are compared snd s d.c. voltage produced which alters 
the frequency of the local SPO master oscillator to 
bring the two sets of pulses into step, This ia done 
in | gradual mamer to avoid interuptions of the local 
Pigtures, 


There are several other forma of locking local and 
/or remote SFGs together. Slavelook is the opposite 
te genlock whereby the remote SPG is locked instead of 
the local one, tut thie ie an inconvenient method 
because of the need for control signals. The other 
common form of locking is 'superlock' in which the 
local SPO is abruptly forced inte step with the remote 
one. 


The genlock unit described here genlocks the lines 
but superlocks the fields. Mains lock is not usually 
Used these days becalisa of the problems of generating 
= ptable colour sut-carrier frequency. However, the 
genlock circvitry may be modified for mains locking and 
this is mentioned in detail later on in the artiole. 
Qrerstion 


The basi# of the oneration of the Line genlock is 
to generate a d.c, voltage from 5 frequency/phase 
difference betwean the two sete of syne pulses, This 
fic. voltage is then used to control the SPG master 
oscillator frequency. 


In the system deseribed, the d.c. voltage is 
obtained from the output af a bistable which normally 
has square waves present. The sverage voltage, after 
Smoothing, ie thus midway between the low and high 
voltage limits of the bistable output, For a 7473 
this ia normslly +2-volte d.c. 


In the absence of externalSynce the bistable 
triggers only from the local ones and therefore makes 
& square wave. The local oscillator is then set to 
ive the normal frequency of 2LF. ‘The bistable 
frequency is then LF/2. 


If Lline-rate remote pulses are then applied to the 
bistable as well ae the local line-rate pulses then the 
bistsble output will be at line freauency but will not 
be a square wave unless the two sets of pulses are 
interleaved, i.e. are a half-line apart. The output 
d.c. voltage will vary according to the degrae of thie 
interleaving between 0 and +4-volts, Thus, if the 
frequencies are the same we have a phase detector. 


To bring the two seta of sync pulses into iine- 
coincidence & half-line delay tust be added in one of 
them. For convenience this is made the remote sync 
feed and takes the form of & monostable triggered by 
the leading-edge of the remote syncs. The local 
line frequency source, on the Other hand, is made 
Line Blanking and its trailing-edge is the trigger, Thus 
the mones'table delay ja required to be rather more 
than half a line. In fact it te 32us + 12.05 ue 
- 1.7 ps = 42.3 ps (625) 


This extrs delay is very useful Tor it means that 
the monostable will not react to twice-line frequency 
pulses in the sync signal but only to line frequency 
pulses. The ontputi pulse of the monostable is thua 
at line frequency ofly and can be directly compared 
With Line Blanking In the phase detector, The nett 
result of this is that the line-phasing is independant 
of the field period. 


The line-phasing is adjustable by +} line or ao. 


The circuit description for this system, which is 
shown in figure 16 is now given. Incoming syncs ara 
cleaned-up by the two invertors in series. (It ie 
assumed that these syncs have slready been separated 
from any video) The output trailing-edge of the 
monestable ia obtained by differentiation to form a 
narrow negative pulse into a two-input WANT-gste. 

The second Input to this gate is local Line Blanking. 
Thus either pulse will trigger the following bistable. 
The output of the bistable has a pull-up resistor on 
it which makes the output virtually independant of the 
temperatura characteristics of the bistable by giving 
it almost the full 5-volts sawing, The sensitivity of 
the Benlocking is improved by this feature as well. 
The output circuitry contains two time-constantes, 

The first of these is a short one in order to allow 
the 5P0 to follow any rapid line-phase variations, 
whilat the second one is much longer ta increase the 
frequency pull—-in range of the locking. This time— 
constant is'held-off' the short time-constunt by means 
of a 4702 resistor In series with the 220 yu! capacitor. 
The effect of the double time-conatant is to give a 
gradus] change of the loval oscillator frequency as 
desired, A half-secend pull-in is typical with a 
range of + 106. If the remote syne source is 
removed the SPG oscillator Frequency takes about 14 
Seconds to etabilise at its normal frequency. 


This method of genlocking is very simple but 
effective. However, it doss not include any means of 
locking the fields together although once the lines 
ave locked the fields have the same frequency. 


This is overcome by a superlock system for 
Simplicity ressons and this operates by detecting 
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Fig IG Simple Genlock Systm 


& particular pulse in the field period which is used 
30 reset the SPG counter chain to the state necessary 
to cause an identical pulse in the local. SPG output. 


The SPG reset pulse normally occurs at the start 


of the field period, so that the first equalising 
pulse is the particular pulse required to be detected 
in the remote Syne signal if the fields are to be 
asynchronous. 


Detecting this pulse ia rather difficult because 
it occurea right at the start of the field period where 
the Syne pulses change widths, In order to detect a 
pulse, some warning of its approach is necessary so that 
the detection circuitry can be primed. Here, there is 
no chance to prime the detector se the firat warning of 
the equalising pulse (om ona field at least) is the fact 
that it doesn't last as long as a Syne pulse. Thus 
this information must be used and results tn a delay of 
2.35 ps in the external resetting pulee. Luckily, this 
delay is no disadvantage in the particular system used 
here. 


The principle of operation of the detector is the 
Separation, according to length, of the aqualising 
pulses, A simple 3.5 ps monostable is triggered by the 
leading-edges of the remote Syncs signal. Its output 
ie thus longer than an equalising pulse but shorter than 
65 Sync pulse or a broad pulse, The output of the 3.55 
monostsble is used to gate a 1.5 ms monostable whose 
trigger pulse is the remota Syno trailing-edge, Fig.17 
depicts the action of these two inputs on the monostable 
and shows that only equalising pulses can trigger this 
monostable, and because of the period of the latter, 
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only the first of the pulses does so — on iis trailing 
-edge. The monostable thus produces a single pulse of 
1.5 mi per field. ‘The leading-edge of this is obtained 
by differentirtion and forms the SPG external reset pulse. 
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The external resetting puise is at the field rate 
rather than the frame rate, but is etill capsble of 
defining the perticular field of ite origin because of 
(ie timing reletive to the lines. Since the lines are 
phase-lotked, the two firat equalizing pulses miat be 
simultaneous if the fields are phased. The axtarnal 
resetting pulse ensures that the Tields are phased and 
since the lines already sre because of the genlook, 
the two field sequences must be identical. This is 
the objeot of the eystem. If the Pielda were not 
identical then there would be a half-line differance 
in the liners. ‘The field phasing is therefore sutomatic. 


The Gelay of 2.35 ps dose not matter because the 
SFG resat pulse should have just occurred in the half- 
jine period that the sxternal resetting pulse is in. 
During this half-line if doea not matter if the counter 
ia reset again or tot. Ti the resetting pulee ocours 
in any other half-line period then the SPG is imnediately 
resst to the correct fieli phaee without affecting the 
lines, Oice in the correct phase, the externas! pulse 
may he removed without ill-effact. 


This sudden jump in the field pulees from the SPO 
may causs trouble with some cameras in that the tubes may 


suffer a slight scan burn, ‘This is not usuel, though, 
uniass an Image Orihicon is in use. Vidicons almost 
never squire scan timns in this way, The alternative 
to the superlock arrangement is to change the line— 
euunt of the SPO to 623 or 627, in order to roll the 
field period into phase whilet maintaining interlace. 
This involves a major redesign of the counter chain of 
the BPG and complicates it unduly for amateur use. 
There is another method, though, whereby the line-locking 
gould be performed after the fields had been brought 
into synchronism by changing the local oacillator 
frequency suitably. This method takes an undue amount 
of time and involves a field-detector to identity the 
particular field to be logked to. (ise, 25 He is 
invelved) It is ateo difficult to to. 


The syetem descrited works well and is simple. 


It is interesting to note that selecting the 
other output of the Line genlocking bistable makes no 
difference to the operation of the unit. 


The double time-constants are not very critical 
but have been optimised for good all-round performance, 


Tt should be noted that this system of Teli- 
locking ie not possible on 495 JK because there ure no 
equalising pulses, This is one resson why the SPG was 
designed to provide 495 with equalising pulses as an 
alternative to 405 UK — so that somebody alse with the 
game SPG ayatem can have hia plotures locksd to yours. 
— and vice-yerse. 


(me agpect of the line genlock is thet it enables 
a local video monitor, or TV receiver, to ba locked 
to ea noley remote tranamissicn by using the local SPG, 
Whether or not this is better than flywheel syne has 
not yet been resolved, but changing the time-constants 
should enable a noisy signal to he lacked without too 
mich jitter. 


Another sspset of genlocking ic that it enables 
the SPO timings to be set up accurately by reference 
to a known accurate remote signal such ae the BBC. 
he display facilitating thia fa shown in figure 2, 


but the loval and remote pulses should be differentially 
added to form the video display. 


No design for a printed cireuit board has yet been 
evolved for the genlock/colour pulses systems due to 
pressure of work, fEventually one will be designed. 
it will probably be of the same sive as the SPG board 
in order to form a suitable companion for rack-momnting 
purposes, 


Modifications to Genlock for use as a Mains Lock 


The Genlock circuit may be used for mains locking 
the SPO if several changes are made to it. The basic 
principle of vrrying the oscillator frequency accarding 
to a phase error still applies extept that the frequency 
ie considerably lower. 


The first, and obvious, chanze is to make the input 
signals the Field Drive output snd the mains reference. 
The Field Drive signal is conveniently availeble on the 
SPG but the mains frequency hae to be obtained from the 
power supply. This is quite simple and requires only 
a eingle resistor of some 5600 if the 75 2 termination 
is retained or some 47KN if not — see figure 15. The 
sine-waye is clipped by the two existing diodes to form 
a Square-ish waveform of -0.6 to +5.6 volts. This is 
cleaned-up by the two invertors and triggers the mono- 
stable once a field. ‘The monostable period has to be 
increased to 10 ms or so and thia is done by meking 
its timing capacitor about 1 pP. 


The bistable should now profuce 8 squarewave of 
field frequency. The time-constants on the output of 
the bistable now have to be greater — in theory by 
some 300 times. This is clearly not convenient and so 
A compromise has to be reached whereby the 2pF capacitor 
is replaced by 220 pF and the original 220 pF ty a 
1,090 pF or more, 


The short time-constant now has to prevent the 
osolllator frequency from varying at 2 field rate. 
This is another form of phase modulation, Such a 
change of phase is usually very difficult to eliminate 
and much alteration of the time-oconntant may be needed. 


The lomger time-constant is once again for the 
long term pull-in range and will also need to be exper 
imented with, 


The field superlock syatem ig not required if the 
mains jock facility is used. 


These notes on the use of the genlock for mains 
locking are for guidance only ss the system has not been 
tried by the author. They are included here at the 
request of = reader. 


Sonclusions 


The SPO described in this two-part srticle has 
proved to be a reliable wiit. It ia reasonably simple 
to construct end very easy to adjust, There is 
considerable flexibility about the design. 


The SPO is easily adaptable for colour and a very 
simple Genlocking circuit snables local pulses to be 
quickly locked to a remote source of Sync pulses. 
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Originally the design war avoived as a suitable 
subject to demonstrate the usee and possibilities of 
TTL integrated circuits as described in the concurrent 
series of articles by the same author in this magazine, 


An SPO based on this design is presently incorporated 
in a small industrisl TV camera. 
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MOEE TTL ODDS AND ENDS 


Loading Rules again 


In calculating the loadings of gates, etc., it ts 
Traquently the case that several inputs of the same 
gate are paralleled. The loading fsctor for these 
inputs only ia not the gum of the separate loading 
factors nor ia it the loading of only one such gate. 

It ia in fact some intermediate value and opinions seem 
to vary an to its sise. Aw a general rule the new 
losd is about half of the sum of the londings. 


A two-input NOR-gnte should, however, not have an 
mused input paralleled because the londing of the 
two inputs is in fact two losds since the NOR-gate 
input conaiate of two separate transintors. See 
CQ-TV 75 page 17 figure 1. The unused input of a 
N&-gate should be earthed when the gate is used as an 
invertor. 


Printed Circuit 


A printed circuit board for the SPO is available 
for about £1.75 -— ready drilled. 


4 board for the Colour and Genlock circuits will 
be designed eventually, 


Postacript 


As & Sequel to the SPO article here ia a brief 


description of a new IC by Hughes Aircraft Company of 
America. t— 


Type HSUBOS25, it hns s TO-100 can with 10 leads. 
It is — wait for it — 4 $25 SPG ' 


When fed with 1.008 Miz and a field reset pulse it 
will produce Composite Syncs, Mixed Blanking, Camera 
Blanking, Horizontal Blanking (Drive) and Verticel 
Blanking (Drive), 


The syotem =mployed i# the P.C.C. system and 
includes equalizing pulses, A 625 version is planned. 
Price ? sbout £2.50 


PART 6. 


CIRCUITS 


The schmitt-input NAND-gate is another device 
where it may be better not to parallel the unused 
inputs, In this case, as for all NAND-gates, they 
should be returned to «5 volte via a reetetor of about 
lm. 


Mul tiple-input H-S bistables 


The usual R-S bistable consists of two oross- 
coupled two-input NAND-gates, If gates with more 
than two inputs are used then the extra inputs act aa 
alternative inputs such that negative pulses to any of 
them will operate the bintable normally, As usual, 
any one of them kept low will paralyse the bistable. 
See figure 1. Ths usunl condition applies wherein the 
pulses must not coincide « any of them. This form of 
R-S bistable is useful in the formation of Composite 
Syncs where several different pulses may be used to 
drive the bistable at different times. The advantage 
is that some gates may boa saved by so doing. 
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Fig 1, Multiple -input_ @S Bictable 
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These 1Co are virtually fescrited ty thelr title. 
They do not have the usua] totem-pole output stage but 
finish up in = single transiotor which hes no load 
tesistor. See ficure 2. 


The output load is therefore up to the user and 
can be 2 lamp or other low-ourrent device. In other 
words puch [Ce ore useful an interface devicoa. 


However, it is not usual for the output transistors 


to have @ voltage rating any Wi¢her than the IC unlese 
the IC ie 4 @pecial «.g. the SN74468 has a 30-volt 
rating for driving 7-segment indicators directly. 


(ne wae for open-collector ICa ta to form a 
erey-teale generator. Figure 3} shows thie in principle, 


Fig 2. Open -Goilector Ic. 
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Wired—OR 


This describes the connection of severni ICs to a 
common load resistor so that any of the [Cn may causa 
& voltage change - i.e. the OR-function. Figure 4 ie 
self-explanatory. 


This sired—CH connection must not be performed on 
normal TTL gates becauas these have Low impedance in 
both etutes and can thus present virtually a short— 
oircuit to the supply. 


Fig 4. Wired-OR 
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Differentiation to obtain nagstive edyus. 


Thia is normally avoided with TTL circuitry because 
of the risk of reverse-biaksing the IC input stage on 
the povitive swing of the input. The circuit of 
figure 5 shown how thin may be avoided by the use of a 
diode to shunt away the pulse. The input io normally 
biassed to about 44 volte and is thus turned on, but 
not hard on. 


Fig S Negative Edge Differentiation 


Crystal Ouetllator 


Thie consists of two norms] invertora, or NAWD-gstea 
biaased to their midpointe and connected in a ring via 
& capécitor and a crystal, This circuit is virtually 
a multivibrator, The oryatal should be an AT-cut 
type with o series-resonunce mode and may be from 1 to 
10 MHz, <A buffer io desireable, See figure 6. 


47o 470 


Fig © 
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Frequency Doubler (1 ) 


Normally a frequency-doubler contains 4a resonant 
circuit te pick out the second harmonic, or employs a 
full-wave rectifier. This circuit, and the next two, 
use neither and do the job digitally. 


The first circuit, in figure 7, usea two monostables 
- the firat of which has a period equal to a quarter of 
the input period. The second monostable has a paricd 
of one half of the input. The input square-wave and 
the output pulse of the second monostable are fed to 
en exclusive-OR gate and the resulting waveform is = 
equare wave of twice the input frequency. 


Frequency Doubler (2) 


The first frequency doubler suffera from having 
two variables with which to set the output wuveform 
Bo that cascading such circuits can result in very 
irregular waveforms. 


The second version has only one variable and is 
therefore easier to set up. There is, however, a 12ns 
discrepancy in the output waveform which, if the 
multipliers are cascaded, would result in {rregularities bOn$ 
at high frequencies only. E =CTRps ‘ 


In this circuit two edge-detectors drive a mono~ 
stable from both halves of the input square-wave. 
The period of the monostable is one quarter of the input 
period. The 12 ns discrspancy arises because of the 
divference in delay between the edge-deteciors of one 
gate. 


Frequency Doubler (3) 


The best circuit is the third one (figure 9) in 
which there is no difference between alternate cycles 
of the output frequency. 

This circuit uses an Exciusive-OR gate to aiternately 
invert the input half-cycles so that the monoatable is 
triggered twice in each input period. The reversing 
of the polarity is achieved by the use of a bistable 
driven by the moncatable Q-output. This type of 
multiplier may be cascaded several times without trouble. 


Fi Fre Doubler (1) 
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Using Switches (1) 


Switches, or relay contacts, may be used to give 
TCs input information, but they suffer from the protlem 
of bounces, This means that the contacts sctually open 
and shut several times for each action, if the cireuit 
\eing controlled {s 4 bistable, then this will result 
in the many contacts sach triggering the bistable and 
the result will be meaningless. A method of reducing 
the bounce to sero ie wanted 1.6. the contsgt should 
be made only once per action. This is not practical 
mechanically and so must be done electronically by means 
of capacitors or latches. 

The capacitor method is shown first. All this 
does is ta remove the high frequency content by simple 
integration. Figure lOshows the system. There sre 
two time-constante involved for the CN and OFF actions. 
Switching OV pulls down the IC input st the firet touch 
because of the Short time-conetant. The first bounce 
open removes the short from the 1 Ml resistor and the 
long tim@constant take® over to hold down the input 
voltage, This continues until the switch is. fully 
Sloeed. (m releasing the switoh the bounce has rio 
effant because the Long time-constant is then present. 
This system is suitable for triggering bistablen, but 
only from the leading-efige, i.e. the push of the button. 


Fig 10 Usw Fig 10 Using Switches (1) 
on Bounce ofr 
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Fig tt Using Switthes (2) 


ad R-S BisTamie. 
on 
A of 
Bounce 
7k So 
i ber 
o/e 


29 


Using Switches (2) 


The best answer to the problem of multiple contacts 
is to use a latch circuit which does not respond to the 
repeated input voltages. Figure 11 shows the system. 
Thie has the disadvantage of requiring a two-pole switch. 


Short delays 


In some circuitry a short delay is often needed 
to overcome a timing problem. Such a short delay can 
be provided by the use of the circuit show in figure 
12. The 2 nF capacitor is used se an integrator with 
the low output impedance of the gate and givea about 
50 ns of delay. Although the gate will drive capac- 
itive loads without trouble the rise-time of the 
output waveforms will suffer so that such an output 
can not be used to drive a bistable without another 
gate to sharpen it up again, 1 nF gives about 50 ns 
delay to both back and front of the waveform. 


Fig 12 Short Delay 


Ke Cc in gives 5OmS 
Differentiation again 


The arrangement for obtaining the positive-going 
edges of pulses is shown again in figure 13. This is 
the preferred method of obtaining pulses. If negative 
eiges are requirei then the waveform should be inverted 
so that the positive edge can be obtained by this method. 
— unlesa absolutely necessary. Then the cirauit of 
figure 5 should be used. In the case of figure 13, tha 
pulse-width of the output is 0.8 ys per nF. 

When using a NOR-gate in thie way, there is no 
difference in the action — the positive-edge input 
(ss in figure 13) results in a negative output pulse 
just as = WAND-gate does. 


= v 


ig 13 c 
Fig 3 ee 


pulse widh = 800n5/nF 


Removing a half-line from picture—time 


When grill, or colour bar, generators are used to 

make test signals, the usual source of drive is Mixed 
Blanking. This givee the test signals directly without 
the need for blanking out the signals during the Line 
and field blackout times as is necessary if Line and 
Field Drives are used. Whilst this gives good results 
it also gives one halfline at the top of the picture 
with a hslf-line displacement of the teat signal. 
This is of no great consequence but does spoil the 
otherwise perfect pattern, The following circuit 
gives a simple method of eliminating this half-line 
from the driving signal, without affecting the rest 
of the pattern beyond a 24 ns delay. 
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A menostable is triggered by Composite Syncs and Figl@ 525/625 Standards Detector 
has @ period of tetween 11 and 30 ps, This pulse is 
used to gate the Mixed Blanking in = NAND-gate and the ¥ 
output consists of negative-going pulses which start 2off 74123N r. 
at the end of each blanking pulse — including the long dine 


one during the field Interval, These pulses sre used 
to trigger an R-3 bistable latch whose other input is 
the Mixed Blanking input, The bistable thus regener 
ates Mixed Blanking. Kowever, because the monostable 
period was less than half a line only one long field 
blanking period zives rise to a trailing-edge pulse; 
the other does not. The missing one is from the field 
contsinine half-lines. The istch thus receives two 
Successive leading-edge pulses during thia interval 
and conseauently ignores the second one. The result 
is therefore Mixed Blanking — with a half—line missing, 
Sse figures 14 snd 15. 


Fig |4 Removing half-line icture 


Fig? Standards Detects Waveforms 
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Fig is Removin half-line m picture, example of the use of the Dual retriggerable Monostable 


SN 74123N and can be split into two parts, The first 
part consists of two monestables which genersie = field 


rate pulse and the second of the detector proper. 
: 1 i The field rate pulae can be derived from any source 
but the circuitry shown enables it to be generated fron 
c.sy, | Jeuesy./ | J : i] | Composite Syncs, The action is shown in figure 17. 


MsTHB. | | | Hemostae.el Incoming Synes trigger the first monostable which 
1 has a period of about 45 us. This is longer than a 


| ' half-line and so during the field period when half-line 
Pp 
Gate oorper mi | 1 | j \ pulses are present, the monostable Q-output remains up. 
J \ The second monostable has a period of greater than one 
| line and so its Q-output is high except during the field 
interval - i.e. it gives a field pulse out, 


These field pulses trigger the third monostable 
which has a period of 18 ms +1 ma. This value is 
between the two standards field periods and so on 625/ 
50 the monostable output is a series of 18 ms pulzes 
with 2 ms gapa. On 525 the output is continuously high. 
This state of affairs is detected by the fourth mono- 
Stable which has a period of some two fields. Ite Q- 
output is continuously high on 625 because of the input 
pulses but on 525 there ts no input (only d.c.) and so 


Yo Line omivreD. 


Line Standards Detactor 


The two most common TV line standards sre 525 lines 
60 fields per second and 625 lines, 50 flelds per second. 
Ati automatic standards detector could he a useful device 
where both of these standards are in use. 


The basis of detection is that the two field periods no output occurs, 
are different. They are 16 2/3 ms for 525 and 20 ms 
for 625, . f ~e There is no need for great accuracy in the Various 


periods except for the 18 ms one and so variable timing 
controls should not be necessary. 


The detector shown in figure 16 ic siven as an 
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Fig 18 Alternat 
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Pigur= 16 shows an alternative method of obtaining 
the fleld puises from Composite Synce. The advanteze 
ie that emaller capsolters are involved. ‘The circuit 
operates by detecting puloe-width differences between 
Synos and Equelising pulses. 


The 3.5 pe monoe table period te eet between the 
limite of thee two Kinds of pulses whigh are 2.35 us 
and 4.7 we and its output uted to gate the second mono 
stable. The period of thia one may be any value from 
the minisum of come 30 ne to same 15 ms. Figure 29 
shows the sotiam of the gating on the triggering of this 
monoetable and it oan be meen that the trigsering tekeo 
plane at the trailing-edges of the two groupa of the 
qualiaing Pulses. If the monostable poriod is shorter 
than half s line then the output is 10 euch pulses, 

Tf it te longer then the output is one long pulse, 
Either way, the 16 mo momomtable is provided with a 


trigger which caunen it to make a field rate puise. 
Thue the nett effect lo the same but with smalier 
eapaeltore - indeed the second monostable may work 
without one at all, 


If Mixed Blanking is the availsble feed then only 
thres monostables are required to do the job. The 
first one is given a period of greater than one line 
and thum produces the field rote trigger directly for 
the second memoatable (18 mo). See figure 20. 


Fig 20. MBL. used 
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ONE FIELD PASE Cully 


Thin application of the SW 74123N ie onw that 
could be conaiderably more difficult to do without the 
retriggering facility. Por details of the input 
triggering pulses see CQ-TV 74 page 21, 


Conclusions 


Thin weries about TT (and RTL) digital integrated 
cirouita should by now have given the reader a good 
idea of how to use the devices. There are very few 
roles to follow and theee nre quite simple because 
the designere have eliminated the difficalt ones in 
the basio design of the Ca. 


Since the devices are digital 1¢ doea follow 
that sn good knowledge of pulee techniques helps a 
great denl, but for televieliin purposes the greatest 
asset ta a thorough knowledge of the various standard 
pulses from the SPGs. Tho derivation of the IC 
cirouitry ia then largely a matter of common sense, but 
trial-and-error, plays o large part in it! 


The best way to work out I0 circuits ia to have 
& go yourcelf and see what happens. I% is not very 
likely that you will do them any harm even is you 
change the interconnections whilst they are on. You 
will ususlly require a good oscilloscope becaune the 
pulse rise-times are very short and spikes oan easily 
be missed — even with a professional oscilloscope of 
high bandwidth. 


In future isaues 


This series of articles haa not discussed shift 
registers in any detail go far, nor has it mentioned 
several other Medium Sonle Inte gration (MSI) devices 
such a8 memories, codera, decoders, arithmetics!] units, 
etc. The next issue of CQ-TV, No 77, will desertbe 
shift register ICs and memories in detail. The other 
types Will follow in later Lasues. 


It 46 not proposed to mention anything about DTL 
ICs as these are not available in anything like the 
range of TTL to the amnteur; they are slao more 
expensive at present nnd do not have any advantages 
for Amateur TV use. 


MOS devices may be mentioned in the future as may 
certain linear ICs 
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It ia hoped to describe the colour pattern gener 
ator displayed nt CAT-70 and the RSOBR show in a future 
issue. 


Grille Generator 


The author apologises for the non-appearance of 
the grille generator circuit mentioned in several 
previous iasues of CQ-TV. Thia is due to the faot 
that it wae promised to 6 leading electronic magazine 
and subsequently published by them. As they hold the 
copyright the circuit can not be published in CQ-TV. 
However, another grille generator circuit will be 
aetimmed and described in a future issue. Of courte, 
you shoulfi be sable to design your on now,.... 


POSTBAG 


Maitland Lane VK5A0/T of Henley Beach, 5S.Austr- 


alia writes to tell thot he ie now ot the air 
PAL colour with three vidicon camera. His curr- 
ent project io the G6KKD/T combining unit from 
CQ-T V 66, and Maitland claims his area to 
be the centre of Australian amateur tv with 6 
active stations. Together with VK5ZEr/T ex- 
periments aro now going on into the best type 

of aerial feeder to meet local conditions. 


L.J. O'Loughlin G6AGC/T from Scarborough sendo 


# progress report on his station, which is now 
radiating video from a low power tx. He has 
decided not to modify his 40 watt 70cm equip+ 
ment until more experience has been gained in 
video matters, and is at present using a pur- 
pose built QQVO2-6 PA modulated by a BF179/ 
2N3440 running at approximately 5 watts peak 
white. Present camera is a borrowed NEV 405 
line vidicon, but an industrial Marconi vid- 
icon is in the offing. The aerial is a 46 
element Multibeam at 40ft, and the receiver is 
® Pye V710D with a BF181 UHF tuner and an 
AF279 pre-amp. Using a C Q - T V 56 type probe 
unit into a three transistor video amp, the 
V710D is also used as an off-air monitor. 


Apology 


Due to domestic circumitances it has not bean 
possible to check all the component values of the 
circuits described in thin part of the series, Any 
errors will be corrected next time round in OQ-TV 77. 
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OQ-TV 71 to 75 for IC articles. 
CQ-TV 75 and 76 for a TTL SPG. 
Birelese World, August 1971, pase 368; 
Crosshatch and Dot Generator, by A.W.Critchley. 


G3Z0Y in Bradford (60 miles} and G8AWN in Otley 
have successfully copied AGC/Ts signals which 
is good for 5 watts. Later projects will in- 
clude a QQVO5-25P.A., a vestigial sideband 
filter and a ewitchable 625/525/405 camera. 
Frequency is 437.04ME% with audio/talkback on 
4335.20MHs and 145.35MHz. 


Rudi Berg DC6VD is the Public Relations Officer 
of the German amateur tv club "Arbeitsegemein- 
schaft Amateurfunkfernschen" and has recently 
written to us about his club. He is very 
interested in co-operation between B.A.T.C. and 
Germany, through their journal "TV Amateur" and 
through contacts between members. His address 
is Karl Ulrich Str. 29, D - 6842 Burstadt. 


V.R. Krause Z256VX of Johanesburg, S.Africa is 
very active on 432MHz using 625 lines, writes 


that he is busy with a transistor modulator at 
the moment, Thanks for your nice comments on 
cQ-+TVEL 


C.D. Hoffmann DCODR of Konigewinter, Germany 
has started another amateur magazine which 


should soon be appearing with reprinted 
CQ-TV articles. An exchange scheme has 
been started so that amateurs can read the 
articles in their own language - in German in 
"Amateurfunk - Magazin” and in English in 
cQ-TY, 
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ADVERTS 


THE BRITISH AMATEUR TELEVISION CLUB 


FOR SALE Monitor 14" grey metal case. 236v 
ac. video 2 volts, also TV BEC1 and ITV: 
Best offer. 


Constant voltage tranoformer 150 watt £1.60 
Variac O = 240 volts £2.00 
Transformer 350-0-350 200mA; 6.3 10A; 

6.3v 2h; Sw 2A £1.50 
Transformer 230v-10Ky Ignition £0,50 
230v E.H.T. Unit 3 = 4 KV tmA £0.50 
2" oscilloscope tube 2API (6.3v htr) £0.75 
20A Sangamo time awitch £1.00 
Traneformer (small) 240 to 600v 10mA £0.50 
Transformer 240v to 12-C-12 1A £0.30 
Traneformer 240v to av 1A £0.25 
Box of Valves, relayn, transformers etc £1,00 


(101b, carriage 35p) 
CYRIL STANHERS 

39, Decoy Road, 

Newton Abbot, South Devon. 


FOR SALE Complete honebuilt PAL-D decoder with 
built-in UHF receiver, 1 volt RGB output plus 
2 volt syncs. Would benefit from slight att- 
ention, but iz 100% working. £12.50 

Any offers for Telequipment 26 valve 405 line 
SPG with monitoring ‘scope and homebuilt ODA? 
M. ALLARD G6AEM/T 

57, Priests Lane, 


Brentwood, Essex. 


FOR SALE A quantity of solid state 625 line in- 
duptriel tv cameras, in good condition after 
commercial use. Complete with tube and lens 
Price £25.00 

\lso some Japaneme {£1.24 - 22 one inch lenses 
suitable for "C" mount tv cameras Price £7.50 
MALCOLE SPARROW G6KQI/T 

“White Orchard", 64, Showell Lane 

Penn, Wolverhampton, Staffs. 


FOR SALE. Two 75 ohm video faders. These are 
ex-equipment high quality video attenuators 
intended for use in vision mixers where the 
video signal actunlly passes through the fader. 
Only £3,00 the pair. 

A.M. HUGHES, 

93, Fleetside, 

West Molesey, Surrey. 

KTS ONG. 


FOR SALE tv response one inch lens, f1.9 - 16 
suitable for "C" moumt cameras. If required, a 
"C" mount can be supplied. Price £5.50 

The almost complete remains of the camera shown 
on the front cover of C Q = T V No.59 which 
comprises of: 

Camera case with yoke, head amplifier, focus 
sechanism, line and field boards; 

CCU containing processing amplifier and various 
controls; 

Gamera cable (multiway, 10yds x 4" din. ine plugs 
and sockets) 

Price only £5.00 to clear, 

J. E. NOAKES G6ABA/T 

10, Ambleside Close, Mytchett, 

Camberly, Surrey. 


IN THE NEXT C oa * ¥ 


Colour Television for the Asateur 
A Multiburst Generator using I.C.s. 


All the usual articles again. 


Club Sales Price List 


Camera Tubes: English Electric P849 Amateur grade 
E.MeIs 9667 Amateur grade 
9728 Amateur grade 
( non separate mesh) 10667 Amateur grade 
43 inch Image Orthicon 9564 or 9565 
(older "sticky" target type) 
ex studio vidicons, as available 


Vidicon Deflection and Focus Coil Assembly 
Vidicon Sockets (paxolin) 


'C'-Mount in aluminium for use with cine lenses 


Iapel badres 
Lapel badges with call-sign (te order only) 


Adhesive emblems (for decorating gear with Club badge) 
Windscreen stickers 


B.A.T.C. Reporting Chart. A visual scale of video noise 
Notepaper and envelopes (100 sheets) 


Filmstrips of © Q- TV. 10 copies on each film 


(Please state which decade you require, ie. 31-40, 1-50 etc) 


Please send cash with orders to: 
BoA.T.C. Club Sales, 

"Kyrles Cross", 

Peterstow, Ross-on-Wye, 
Herefordshire. 


JOIN BeAw.T.C. AND READ CQO-TVY REGULARLY 


£10.50 
£10.00 
£10.00 
£8.00 


210,00 
£5.50 


£6.50 
17p 
50p 


2Cp 
30p 


The Membership Secretary will send you an application form on request = ask for some 


for your friends too! 


For an annual subscription of only £1.00 you receive this journal quarterly, can buy 


cost-price amateur tv gear from Club Sales, and at the same time belong to an inter- 


nationally known British association dedicated to the cause of amateur tv. 


So why not join now? 


WANTED One A2521 valve. WANTED Scan coils type 7A/B955 for EMI mark 6 


MIKE BERRY camera. Would accept complete camera or equi- 
117, Rectory Road, valent coils. 
North Ashton, J.B, PROCTER GSAWN 
Nr. Wigan, Lancs. Crag House, 
Snowdon, 
Otley, Yorks. 


IS THERE ANYTHING YOU WANT ? If there is why not 
write to the Club Equipment Registry (the address 
is on page 1). This is a service for members who 
have spare equipment to dispose of and for those 
who have definite requirements. There was a form 
on which to list your details in © Q- TV 74; 
reprints are available from the Registry. 


Please mention CG@-TV when replying to advertisers. 


